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B. What is A+ B?
A=2
(’5 =1 $ (wie

S ATR =3
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L. The function y = i—j% has a vertical asymptote at 2 = A and a
horizontal agymptote at gy =
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20 flz) = a% + 2+ 5 Find (f7*)(5), where f~* denotes the inverse
fanction to f.

A) 5 i 2
EB))/l f(x) = IX+ F©
(C)3
V4 ((g))f T(\Q \E%U{/‘I\ (‘{\UA/\ i st \\,) f (e & 1"-%
(F) 10 : ~ ’

g%g Ao that ¥ hiz an invVerie f
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CHe = e e
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3. A particle moves on the curve 12 + oy~ = 1.

(. y) =

is the Umo parameter. )

(A) 0.5
(B) 1

V' (C) L5

(D) 2
(E) 2.5
(F) 3
(G} 3.5
(H) 4
(1) 4.5
(J) 5
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(1,1} you observe that % =1. Find Ly

A (K exy-y®) =
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At the point
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4. Find i, tan™ ().
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5. Let f(z) = 32° ~ 52 4+ 1 be defined over the entire real line. How
many points of inflection does f(z) have?
(A) 4
(B)
{©)
V(D
(F
(F

{ - 2
g = [EK(FH 20X

0

3
2
1
9

&)

)
5 v, 3 2
(G))S § = boX ~boX
(H) 7 _ - |
i Sbox (X=1)

(J) 5

Yl , S¥e onl. X = |
§7 Charger sign only LK

n =1 oy L’BM—Q mi(ﬁ p2 in ke t/_é,.d
fwff.(%ﬂiam N
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6. f{z) = zin(r), where its domain is © > 0. Let 22 = A be it critical
point, What is A equal to?
(A} O

{J} The function has no eritical points in its domain.

wf' = fuy Aot o= Aot
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7. Find lim,_., W(TJ._Tfi
(Ay1
(B) 1/5 \ |
(o) 1730 [ A
(D) 1/60 o
E) 1/90
(F) 1/120
EG)) 1;150 —_ {‘[\ "
H) 1/180
Ty 1/210 K> o
(J} Undecidable
- {{ "
X=% ¢
= l { Z0N
X—> o
= { [ ian
= ( YN
X —>o
= |

—

B

3
SinX -»-‘;<-+l>%

-_—

Xs

2

tosk =]t

~Sinx + X

78 KB

~ Gesx |
b < x“"—
_ SinxX

[2» X
Cas X

{ 2.0
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8. Let p{z) = 2° — Br — 5. The first derivative test can establish that
plz) = ( has exactly one solution, and this solution is between two
consecutive integers n and » + 1. Set Ty = 1+ 1. Using Newton's
method we can find @1, 2o, Tgyoo - to estimate the solution. What is &
equal to?

.
(A) 0.5 %p’(x) = S"xc(' -~ = 9(><-~()ﬂ | |
%7;/)8 - 9._()(%“) (Xi() = 9-(x~H)(M!)/X-/ )
(D) -531/90 ({ _
E)-6.5 %)
éF) -303,/100 65 + - ~4-
(G)15 , ; £
(H) 23/37 -1
VA El) 133,75 f y.
(1) 524/63 A ~ _
f'(ﬁ} - \ a( - —

puy=- 1< Cuth ot
P(2)= gy 32 ~[o-§=1770
SO The f\,@oi}i\ ﬁbzﬁnlé’—?,ﬂ
t &z (m=0)
Xo= 2
| 7

K= Xo - LQD):‘ Q- =
§lxo) 15

133

52

Crmmat
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9. You have a string 6 meters long. You want to use it to enclose a
isasceles triangle of maximum area. What is the area of the triangle
{in square meters)?

(4) 2
(B) 1/2/3
(C) 1<\f/§ |
(D) 3v2 . o
(5) 3/v/2 = A
)2
(G)
)

( 2V2 e -
V3 Xt4h=
( 2v/2

gi[}))é\[ /M”Kl& )g K (3)( 2 = Xy 4-6 %
MNeve Comvenient 1o MaKinize (A /\gj‘)

= X ER) = 9K ) = £ k)
5= %’\m — (£X - (8"

. X — l > ‘i&, = Z

N T
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10. Let F'{z) be the antiderivative of 322+ 21+ 1 with F(2) = 0. What
is F(1) equal to?

(A) -2 .

%g j F (K = X@Xsz.KT ) Ax

B ;. |

(F) -7 = X tX+tX TC

9 |
s o= F(9 = Bt¢tztC

T = Xt x ~ (%

FOy= 3-1% = -

e ~ 14



11, Find Zf_i k(2k -+ 1),

C — i . o b e /
B

F) 34 — . <

( 33 - g ‘t (0 ‘(\ °2 \

(T1) 32

1) 31 — 24

0ot 4
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12. Find the area of the region bounded between the curve y = -\/Ij_fmi,,
the x-axis, and the vertical lines 2 = 0 and x = %

(A) m/4

(B) n/4 T

(C) /6

(D) —7 /6 — 4&X
(E} 7/3 h I~ }(1__

) A ,
(G)yn/2 .
(H) —7/2 | |
(= —_— g > :

) o ‘n (x)

O

—

~ |
S (E> - Sip (’0_)
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13. Find the average value of f(z) = 2z -+ = over the interval [1,¢].

2 1)/ <€
S5 | (2x¢ %) 4X

i
(U]
R AN

o
[CRE]
-
e
=
—
[

+
—
—

(Iye—1
(1) e*/(e? + 1)

N e ~—|
= e ) — (1 +o)
€ ~ |
— 2




14

14. Find lit, .q ————Cﬁc(‘r)—;—cﬁm.

i
=
fela ]

o |
(C) -1.5 - lﬁ%\
(D) -2 X=¥ o
(E) 2
(F) 15
(G)1
V(H) 0.5 o l{m«
(1) 0 |
(1) Undecidable >( ~% 0O
— l?u&
X— o
e ttal
= ( N
=P o
- l YN
X0
= L

| (aSK

e

‘Sfmx
X

= (sSX
o S X
X

Sinx

(M (as X
X i X

Sin X
St x -+ x (as X

(=S X
(SK s X ~ X Sin




15. Consider the following three statements.

(1) F{z) is an antiderivative of f{x) over the real line if F'(x) = f(z)

for all = on the real line.

(Il) Two antiderivatives of f{x) over an open interval {a, b} differ by a

constant over the interval.

(T11) Newton's method is a scheme that can always result in an estimate

25 close to the actual solution as we wish by carrying out enough steps.
Let us dencte a true statement by T and a false statement by IF.

Which one of the following is the correct answer for the truth or falsity

of each statement arranged in order?

(A(TT.T)

v'(B) (TT,F) ( )~ G‘mﬁ;ﬁ_&_ Yo htea Mot

)
(C) (T.F,T) a
(D) (T,F.F . s , , ot e
(£ (F‘,T,_’Ig s chotern A-(?{)\’Op\rw\:te { Y
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16. Consider the following three statements.

v s
(1) limy, oe Z‘*:i}k =1.

(11} Let f ( ) be continuous over the interval |a,b]. Then the area
function F = [ f(x)dw is an antiderivative of f{x) over [a,b}.

(111) f [1;(!1 =2

Let us dencte a true statement by T and a false statement by F.
Which one of the following is the correct answer for the truth or falsity
of each statement arranged in order?

(A) (T,1,T) (I\) ;V\ «F & é ;

(B) (T.T.I)
(C) (T,F,T)
(D) (T,FF)
(E) (F,T,T
ViR TR
(G; (F,F, ))

< (5

= {i‘W\ K

p—

[a) o4

2l

\ v
ol

P L

k=1 N =2 00 N
(H) (F,F,F

! q X | o
{I) None of the above o g X 4K = P B ’B

(J) Undecidable o

NN |
() = ﬁ“h (xpdx o ole
~1

& EZQ"\WW&J X=~| &\ X= | . A

5 g‘![K(OQK = \

-~ i
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17. A vectangular plot of farmland will be bounded on one side by
a river and on the other three sides hy a single-strand electric fence.
With 1000 meters of wire at your disposal, what is the largest area (in
thousand square meters} you can enclose?

vw{A) 125 e .
(B) 100 [ Qq Vey
(C) 75 P
(D) 50
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18, fla) =
(A) 0 6

( )0

()0
(D) 03

E} 0.2
)m

)

m@

v
(F
(G)
(
(
(

3\’?}

[{)q tan— 3.(:{;)(&1:, Find f”(?)
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19. Find Hm,_o{e® + x)¥>.

X,
Undecidable
)0 o F ﬁv\(e £X)
(C) 1/2 ~ 1
(D) 1 (I 6
(G) e f&,\ ((9 + ><>
H)e . .
gl)}c—:Q — \i A X
e T X~
X
e+
It Xt ¥

= 2o { —
e -
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20. Find the minimum surface area (in square centimeters) of a beer
can if its volume is kept at 16 cubic centimeters. {The beer can is
the shape of & right circular cylinder. Tts surface area is the sum of the
lateral, the top and the bottom base areas. We ignore the thickness of
the can surface.)

(A) 167
(B) 18«
(C) 147w
(D) i2n

- 2,
Vol = qc( h=

© 2 h= 1
V(G % T |

(H) 64n Y
(1) 32 r

{J) Undecidable N . i
My M e svm{ia;._ & uoa

g? = AWER + 2T
=21 Ifz, + AWt
A ST

L.
S 2
— 2Ty

S Sufde e = el T2

= J4 T

[6T



